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(54)ritie: SYNTHESIS OF BIOLOGICALLY ACTIVE COMPOUNDS IN CELLS 



(57) Abstract 

This invention relates to a new mediod of syn- 
thesis of biologically active substances of determined 
structure directly in the cells of living organisms con- 
taining specific RNA or DNA molecules of determined 
sequence. The method is based on the hybridization 
of two or more oligomers bound with biologically in- 
active precursors of biologically active substances to 
specific RNA or DNA in vivo in the cells of living or- 
ganisms. After hybridization of the oligomers to RNA 
or DNA the biologically inactive precursors bound to 
the S' and/or 3' ends of the oligomers can interact with 
each other to make biologically active form of the sub- 
stances. This changing of properties is due to chemical 
reactions which bind the biologically inactive precur- 
sors through a chemical bond into a biologically active 
form of the whole compound. 
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Backgrotxnd Art* 

of oUg<.(rlbo>nucieotides ana their analogues as 
The use of oligolrx ' jirst proposed 

e„.icancer and antiviruses ^"^^-^^^^ '^^^^ ,f di££er«.t 

several .ears - ' ^ ^.^tid.. L the methods o« their 

modificatxons of tne oj-^-y 

use has since between oligonucleotides and nucleic 

TWO basxc interactions 
aci«as are known (Moser and Dervan. 1987) 
acxos „^i^;r.a (D-plex structure) 

1 1 watson-Crick base pairing l-J-P 

Hcogsten oase rdTcr^iplex structures with 

cnellTalrso r.gul.t. transcription or translation 

Of genes. dif-'erent substances, which can cleave 

5 It has been proposed ^-^r ^..^^ eellular enzymes could 

target nucleic acids or "^^^^ ^^^^ conjugates as 

^ coupled to described. (USA patent. 5,177.198; 

therapeutic agents has been 

5,652.350). ^j^^ coupling of different 

20 Other methods are toxins, to monoclonal 

biologically active ^^^^^""^^ \^^Zo.r.^ors or other structures 
antibodies Which can then recognxsejec p^^ ^^^^^^ Monoclonal 

of cancer cells, or recognise cancer cells and in 

antibodies can then ^P^^^^^^'.^^^f^^^.^ . 3ut these methods are 
25 this way transport ^^/'^'^^^ " 7^^^^ non-specific interactions 
inefficient due to the hig ^^^^^ delivery of 

between ^^^'^^^^^ll^^t^^^^^^^ -^i- 
the toxins or ocner uj- 

>. Klotz and co-authors proposed a method for 
30 in 1979 I.M. synthesis based on a template- 

complement ar-/ carrxer pep ^^^^^ ^^^^^^ proposed 

directed scheme (J- A- Wal ^^^^^^^ ^^.^^ unprotected 

the synthesis of peptides on oligonucleotides 
a^no acids, and the ^"^^^^f ;^7t?ttlu only for synthesis 

35 on the template. This supports of a different origin, 

of peptides in vitro ^^'f^^^f .^tain peptides of the 

and involved many synthesis steps 
determined structure. 
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M. Masuko and co-authors proposed another method for in 
vitro detection of specific nucleic acids by excimer formation 
from two pyrene-labeled probes (Ebata, K. et al . 1995). 

My invention allows the synthesis of different BACs of 
5 determined structure directly in living organisms only in cells, 
which have specific RNA or DNA sequences. In this way, BACs will 
be delivered only to those cells where specific nucleic acids 
are produced. 

Disclosure of Invention 
10 Definitions 

"jDononucleomer ** 

The term "mononucleomer " n-veans a "Base" chemically bound to 
"S" moieties. Mononucleomers can include nucleotides and 
nucleosides such as thymine, cytosine, adenine, guanine, 

15 diaminopurine, xanthine, hypoxanthine , inosine and uracil - 
Mononucleomers can bind each other to form oligomers, which can 
be specifically hybridized to nucleic acids in a sequence and 
direction specific manner. 

The "S" moieties used herein include D-ribose and 2'-deoxy- 

20 D-ribose. Sugar moieties can be modified so that hydroxyl groups 
are replaced with a heteroatom, aliphatic group, halogen, ethers, 
amines, mercapto, thioethers and other groups. The pentose moiety 
can be replaced by a cyclopentane ring, a hexose, a 6 -member 
morpholino ring; it can be amino acids analogues coupled to base, 

25 bicyclic riboacetal analogues, morpholino carbamates, alkanes, 
ethers, amines, amides, thioethers, formacetals, ketones, 
carbamates, iireas, hydr oxyl amine s , sulfamates, sulf amides, 
sulfones, glycinyl amides other analogues which can replace sugar 
moieties. Oligomers obtained from the mononucleomers can form 

30 stabile duplex and triplex structures with nucleic acids. (Nielsen 
P.E. 1995, U.S. pat. No 5,594,121). 

"Base" 

"Base" (designated as "Ba") includes natural and modified 
35 purines and pyrimidines such as thymine, cytosine, adenine, 
guMine, diaminopurine, xanthine, hypoxanthine, inosine, uracil, 
2-aminopyridine, 4 , 4-ethanocytosine, 5-methylcytosine, 5- 
methyluracil, 2-aminopyridine and 8-oxo-N(6) -raethyladenine and 
their analogues. These may include, but are not limited to adding 
40 substituents such as -OH, -SH, -SCH(3), -0CH{3), -F,-Cl,-Br, - 
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^ 'r.Xl^^ Also, heterocycles such as 
NH(2), alkyl. groups and others. Als 

triazi 



sines are included. 



5 



-Nacleotxde ^ ^^^^ chemically bound to a 

Nucleotide as used her-. ^^^^ phosphate 

sugar or sugar analogues havm, ^ P 



analog . 



10 



15 



20 



^lig«ner- ..^ononucleomers" (defined 

Oligomer means that at - - oligomers can be 

a.ove) are chemically bound - ^^^^^'^ , ,o 200 

oligodeoxyribonucleo..aes J^^^^^^^ ^^^^ ^ 

nucleotides, ol.gorxbonudeo- ^^^^^^,^^,,,,,,,iaes and 

nucleotides, or mixtures - ^an bind each other 

oligoribonucleotides. p.osphoro thioate . 

through J^te, boranophosphates , acetals. 

phosphorodithioate, analogues morpholino 

phosphoroamidate. ^^^^^ / ^^.,,3, amides, thioethers. 

carbamates, alkanes. etne ..^eas hydroxyl amines. 

composed c£ »o„onu=lec».r. or „i«. 
3^.. auplex s.r»«u„. v^a .-^ 

specific sequences o£ stable triplex 

,.e cells :^tr''as»» in vivo in cells 

Structures wxth do\iJDie smcu^« 
of living organisms. 



^ l^erein is a straight or branched saturated 
.^Kyl- as --^J-^^^^^^^ examples include methy . 

group having from 1 to 10 c^ .^^^utyl. tert-butyl, pentyl. 

ethyl, propyl, isopropyl. buty-. 
35 hexyl and the like. 

-JOkenyl- c^raiaht- or branched- chain 

-Alkenyl- as used herein is a ^^^^^^ 

40 atoms. The groups contain from one 
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Examples include vinyl { -CHdbdCH ( 2 ) , 1-propenyl ( -CHdbdCH- 

CHO)), 2-mec:hyl-l-propenyl ( -CHdbdC (CH ( 3 ) ) -CH ( 3 ) ) and the like 



5 "Alkynyl" as used herein is a straight or branched 

acetynically -unsaturated group having from two to 25 carbon 
atoms . The groups contain f rex one to three triple bounds . 
Examples include 1-alkynyl groups include ethynyl (-CtbdCH) , 1- 
propynyl ( -CtbdC-CH (3 ) ) , 1-butynyl <-CtbdC-CH(2 -CH(3)), 3- 

10 methyl -butynyl ( -CtbdC-CH (CH ( 3 ) ) -CH (3 ) ) , 3 , 3-dimethyl-butynyl (- 
CtbdC-C(CH(3) ) (3) ) , 1-pentynyl ( -CtbdC-CH (2 , -CH(2 -CH{3)) and 
1,3-pentadiynyl ( -CtbdC-CtbdC-CK ( 3 ) ) and the like. 



"Aryl" 

15 "Aryl" as used herein includes aromatic groups having from 4 

to 10 carbon atoms. Examples include phenyl, naphtyl and like 
this . 

"Heteroalkyl* as used herein is an alkyl group in which 1 
20 to 8 carbon atoms are replaced with N (nitrogen) , S (sulfur) or O 
(oxygen) atoms. At any carbon atom there can be one to three 
substituents . The substituents are selected from: -OH, -SH, - 
SCH3, -0CH3, halogen, -NH2 . NO2, -S{0)-, -S(0)(0)-, -0-S(0)(0)- 
-O-P(O) (O) -0-, -NHR and -R. Here R is alkyl, alkenyl, aryl, 
25 heteroaryl, alkynyl, heterocyclic, carbocyclic and like this 
groups • 

** He^eroalkenyl " 

"Heteroalkenyl" as used herein is an alkenyl group in 
30 which 1 to 8 carbon atoms are replaced with N (nitrogen) , S 
(sulfur) or O (oxygen) atoms. At any carbon atom there can be one 
to three substituents- The substituents are selected from group - 
OH, -SH, -SCH3, -OCH3, halogen, -NH2, ^02. -S(0)-, -S(0)(0)-, - 
O-S(O) {0)-0-, -O-P(O) (O) -0-, -NHR and -R. Here R is alkyl, 
35 alkenyl, aryl, heteroaryl, alkynyl, heterocyclic, carbocyclic euid 
like this groups. 



"HeeeTOalkynyl " 
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^v«n^,l- as used ^herein is an alkynyl group in which 
•■Heceroallcynyl as use- (nitrogen) . S (sulfur) or 

. .0 8 carbon -^-J-j;-;^^:! .:::e L .e one .0 three 
O (oxygen) atoms. At any 3eiected from group -OH. - 

substituents. The substxtuer._. are _s(0)(0)-. -O- 

SH, -SCH3, -0CH3. .^^^ J^'.^ al.yl , alKenyl . aryl, 
S(O)(0)-O-.-O-P(O)(0,-O- ana liKe this 

heteroaryl, alkynyl. hete. 
groups . 

-Heteroaryl- ^^^^^^.^ ^,^^,,13 

-Heteroaryl ^ additionally containing 
comprising from 5 to 10 earn ^^^^^^^^ ^^^^ ^^^^^ 3^ 

.rom and to ^^^^ -^^^JJ ^-'^ , J,ed to: furyl. pyrrolyl. 

, O or N- The examples include — ^.^^ 

imidazolyl. Pyridyl --^-^^^^l^::tn have substituents 
.0 three carbon atoms oy--^^^^^^ J,,,., «02, -S(0,- 

selected from -OH -SH ^^"^^ .^^^ ,,.,p. Here 

.-S(0,(O)-.-O-S(O)(O)-O-^ -OP(OM ) heterocyclic. 
) R is alkyl, alkenyl, ary., -eteroa y 
carbocyclic or similar groups. 



25 



30 



35 



40 



■cyclohataroaryl " g„„p3 which 

S to 25 car.=n heterocyclic rin, . « 

a« combined one c, .wo .co»s in th. 

illustrative radical iS fluor ^ ^^^^^^^^ o or 

rin. Of aro^tic groups can c het ,,,ectea 
S. Any carbcn atom of the grc_p _s (O) -. -S (O) (O) - , 

from -OH, -SB. -SCH3, -OCH3.ha.ogen.-NH2. NO2. ^^°> 

, . nP(O)(0)-0-. -NHR. alkyl group. Here R 
-O-S(0)(0)-O-, °' ° , ,iKynyl. heterocyclic and 

alkyl. alkenyl. aryl, heterc-ry-, 
carbocyclic and like this groups. 

"Carbocyclic- designates a saturated or 

-Carbocyclxc- as used ^ ^ ^.^^ ^^^^^^ ^^^^^ 

unsaturated ring i:^^^^ cyclopentyl. cyclohexyl and 

carbocyclic rings or groups _.-lude cycx p 
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phenyl groups. Any carbcn atom of the group can have 

substituents selected from -OK, -SH, -SCH3, -OCH3 , halogen, -NH2 , 
NO2, -S(0) -S (O) (O) -O-S(C) (O) -O- , -O-P(O) (O) -NHR, alkyl 
group and R. Here R is alkyl, alkenyl , airyl, heteroaryl, 
5 alkynyl, heterocyclic and carbocyclic and like this groups. 

"Heterocyclic ring" 

-Heterocyclic ring" as used herein is a saturated or 
unsaturated ring comprising from 3 to 8 ring atoms. Ring atoms 
10 include C atoms and from one co three N, O or S atoms. Examples 
include pyri-nidinyl , pyrrolinyl, pyridinyl and morpholinyl. At 
any ring carbon atom there can be substituents such as -OH, -SH, 
-SCH3, -OCH3, halogen, -NH2 , NO2 . -S{0)-, -S(0)(0)-, -0-S{O)(O)- 
-O-P(O) O) -NHR, alkyl. Where R is alkyl, alkenyl, aryl, 
15 heteroaryl, alkynyl, heterocyclic and carbocyclic and like this 
groups • 

"Hybridization" 

"Hybridization" as used herein means the formation of duplex 
or triplex structures between oligomers and ssRNA, ssDMA, dsRNA 
20 or dsDNA molecules. Duplex structures are based on Watson-Crick 
base pairing. Triplex structures are formed through Hoogsteen 
base interactions. Triplex structures can be parallel and 
antiparallel . 

25 The word "halogen" means an atom selected from the group 

consisting of F (fluorine). Cl (clorine) . Br (bromine) and I 
(iodine) 

The word "hydroxyl" means an — OH group. 

The word "carboxyl" means an — COOK function. 
30 The word "mercapto" means an — SH function. 

The word "amino" means — NH(2) or — NHR. Where R is alkyl, 
alkenyl , aryl , ^ he te'roaryl , heterbalkyl , - alkyny 1 , ^ heterocyclic , 
carbocyclic and like this groups, 

35 "Biologically active cosrpoxznds (BACs)" 

"Biologically active compound as defined herein include but 

are not limited to: . . ^ 

1) biologically active peptides and proteins consisting of 

natural amir,o acids and their synthetic analogues L, D, or DL 

40 configuration at the alpha carbon atom selected from valine, 

leucine, alanine, glycine, tyrosine, tryptophan. tryptophan 
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histidire! iysin, glutamic acid, methionine, 
isoleucine, orolxne. .'^ J. , ^„,„e, methionine sulfoxide, 

serine, cysteine, .^-^^"tcta asparagin. phenylglycine. 
threonine. argxnine. ^ "^...^^t^^tyric acid, O -methyl serine, 
norleucine. ^ ^^^^^^,;;;,.;3,eine. S-benzylcysteine. S- 

0-ethylser.ne. S me ^ hexaf luoroleuc.ne. 

ethylcysteine . 5,5 - ^mino acids, which 

;,lso included are ^^^^^^ substituents at carbon 

include but are not ^^-f^^^;' ^ _p.-ci.-Br, -NH2 - The 

atoms such as -O . ' p^osphorylated. 

peptides can be also 9^^= J include but are not limited to: 
2) cellular protexns whxch esterases, lipases. 

T ^^vacses RNA oolymerases, 
enzvmes. DNA ""^^""'l^^^^J-ases , tr^mscription f Victors , 
proteases. kinases. " proteins, cyclins, cytoplasmic 

transmembrane J'^:^-: /.„^ like this, 

proteins, nuclear proteins. toKi..s 

3, .iolooically active K». sucn as ss«.. ana 

nioWiclly active alkaloias ana^t.eir 
"iS/T-cr:::"^:. a\;rstrai,nt a„a .rancHe.. 

' ;r::;»ai ana 

a) inhibitors and activators o 



25 



b) cytolitical toxins: 

c ) neurotoxins 

d) cof actors for cellular enzymes; 

e) toxins; 

t-He cellular enzymes. 

f) inhibitors of tne cex-u 



. -.1 . ar-tlve substances (PBAC(s))" 

0 -precursors of ^-^^^"'^rctive precursors of BACs which 

used herein are biologically xnact P ^^^^^^^ 

can form whole B.Cs J^^f^^^^ .^^t,, .^emical moieties -m" 

.oiety(ies) "m" ^ /^-"/.f.^.ed independently fro^ 
and "m^l-. " ^. '"^o)-. -NH-. dbdN-, -C(0)0-. -C(0)S-. 

35 _o-, -NH-C{0)-. -C(0)-NH . t- 

_S-. -C(S)S-. -^'^^^-'.'''^^'^.id^, ,nd proteins are synthesized 
Biologically ac-ve pept^es^^^^ P-^i-- ^ 

from Shorter biologically inactive precursors 

peptides as used herein are al=o o 

40 of biologically active -^"'^^""^l- ^ g^. 

,ec™ SHEET (RULE 91) 
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Biologically active RNAs can be synthesized from 
biologically inactive oligoribonucleotides . 

«oligamer-PBAC" 

"Oligomer-PBAC" as used herein means a precursor of a BAG 
(PBAC) which is chemically bound at the first and/or last 
mononucleomer at the 3' and/or 5' ends of the oligomer through 
the chemical moieties L'^l and/or L^2 , Chemical moieties L'^l and 
can be bound directly to a base or to a sugar moiety or to 
sugar moiety analoguels or to phosphates or to phosphate 
analogues, 

'*oligomern-PAxx" 

"Oligomern-PAn" as used herein means the precursor of a 
biologically active protein or RNA which is chemically boxind at 
the first and/or last mononucleomer at the 3" and/ or 5* ends of 
the oligomer through the chemical moieties L'^l and/or L^2 . n 
means the ordinal number of the oligomer of PA. PAs aare 
biologically inactive peptides or biologically inactive 
oligoribonucleotides. Wherein n is selected from 2 to 300, 

a) In Formulas from 1 to 4 PBACs are designated as "A" and "B* • 

A-m-B is equal to a whole BAG "T* 

"m* is selected independently from -S-S-, -0-, ~NH-C(0)-, 
-G(0)-NH-, -C(0)-, -NH-, dbdN-, -C(0)0-, -C(0)S-, -C(S)S-, 
-C(S)0-, -N=N-. 



A-O-B 


is 


equal 


to 


a 


whole 


BAG 


"T" 


A-NH-C (O) -B 


is 


equal 


to 


a 


whole 


BAG 


"T" 


A-C(0)-NH-B 


is 


equal 


to 


a 


whole 


BAG 




A-C(0)-B 


is 


equal 


to 


a 


whole 


BAG 




A-NH-B 


is 


equal 


to 


a 


whole 


BAG 


ni|tn 


A-dbdN~B 


is 


equal 


to 


a 


whole 


BAG 




A-C{0)0-B 


is 


equal 


to 


a 


whole 


BAG 




A-G(0)S-B 


is 


eqn^al 


to 


a 


whole 


BAG 




A-G(S)S-B 


is 


equal 


to 


a 


whole 


BAG 




A-S-S-B 


is 


equal 


to 


a 


whole 


BAG 


ffffVpIt 


A-C(S)0-B 


is 


equal 


to 


a 


whole 


BAG 




A-N=N-B 


is 


equal 


to 


a 


whole 


BAG 


n*pn 
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-tive conr.ounds can be formed through 

Bioxogxca... ^^^^^ 3,,ected independently 

moieties -ir." ana i» - ■ n» 

e-c- -0-. -NH-C(O)-, 
from: -S-b , w • 

C(0)0-, -C(0)S-. -s- 



Biologically act 

-C(0)-NH-, -C(0)-, -NH-, dbdN-, 
-C(S)S-, -C{S)0, -N=N-, so that 




a BAG is represented on figure 4. 



10 5 to 7, precursors of BACs (PBACs) are 

= > in ^H -PaI Where n is selected from 2 to 300. are 
desxgnatad a. PAn < « ^ ^.^^ ^^.^^ 

peptides consisting of - ribonucleotides, 

oligoribonucleotides ^^^f ^^!^:^!°.^.p;,,_,-nv-PAn> is equal to 

,5 <-l--^-™-^"X';--;;j'::"p;oteins or KNAs. Proteins can he 
BAG. BACS ... thxs case are P signaling proteins, 

enzymes, "anscr.pt^on ^^^^^^^ ,^^,„3, cytoplasmic 

transmembrane proteins, cycoj-- 
proteins, nuclear proteins and che like. 

Detailed disclosure Of the -.nventi^ ,,...,icaiiy 

..is .ells'of living organisms, 

active compounds ^"^^^^^'^ ,,,,ion of two or more oligomers to 

This is achieved '^^^ oligomers are bound to biologically 

25 cellular KKA or J^;;:^^^^/, containing chemically active 

inactive PBACs (oligomer-PBACSj 

groups . 

■ A ««lv ^1 those cells of living organisms 
B^C c«. =vnthe"..a»lv -n ^^^^^^^^^ ^ ^^^^^^^ 

30 which have specific RNA 

sequence. ^^^^las cf the invention are represented 

The principle Formulas 

below: 
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Foinmila 1. 

A -KM K*2-B 
I I 

5' (3') Oligomer A j ^'isn v ^'^^'^ Oligomer B ^m sm 

cellular 

I hybridization of "Oligomer-PBACs" 
f to cellular RNA or miA 

Oligomer A H-om 0''90"^gfB 3. ,,., ceiiuiar 

3M5') 5'<3') 




after hybridization the distance . chemical bond formation 
between the ends of theoligomers 1 
is from 0 to 7 nucleotides ^ 
of cellular RNA or DNA A—IA 

5M3M Oligomer A 3M5-r ' r^5> f3; > Q"9Q'"g/ ° ^ msm 
I I I I M I I I I I I I I I I -LLLL ^ cellular 

5 (3 ^ 

1 degradation o£ oligomers and/or 
linking moieties and release of BkC 
directly into targeted cells 



"A-B-B" is the biologically active confound "T" 

After hybridization of the "Oligamer-PBACs " "A" and "B" to 
cellular RNA, DNA or dsDNA, the chemically active groups K'^l and 
K''2 of the oligomer-PBACs "A" and "B" interact with each other 
to form the chemical moiety -"m", v/hich ^combines PBACs -A" and "B" 
into one active molecule of biologically active coir«>ound "T" . The 
degradation of the oligomers and/or linking moieties L''! and L'*^2 
by cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC "T" directly inro the targeted cells. After 
hybridization of the oligomer-PBACs to cellular RNA or DNA the 
distance between the 3' or 5 • ends of the oligomer A and 5* or 
3' ends of the oligomer B is from 0 to 7 nucleotides of cellular 
RNA, DNA or dsDNA. 
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Formula 2 . 
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A 
I 



:<''2-3 
I 



OligomerA 



cellular 



-7,,RNA, DNA 



5' (3') 



3' (5') 



I nybriaization of 'Oligoffler-PBACs" 



CO cellular m, DNA 

B 

chemical bond formation 



cellular 

RNA, DNA 



5' (3') 



3' (5') 



atter hybridization the distance 
between the ends of the oligomers 
is iromO to 7 nucleotides 
o! cellular RNA or DNA 



and release of PBAC 'A" 
from 'Oligomer A' 



OliQOfnerA 3'(5') om 



V2<,.(3') OligoinerB^'(5') 



cellular 

BNA, DNA 
5'(3') 



"A-ffi-B" is 



degradation of oligomers and/or 
linking moiety and subsequent 
release of BAG directly 
into targeted cells 

the biologically active coii?)Ound 'T' 



5 ceXlular KKA. ON. o. dsHHA ^ \^^,:;"^1LV of .he 

oli.o.er-BB.C "B- ^-"-^"J;^tnrPBACs through the chemical 
oligo.er-PBAC "A" to combxne tne P ^.^.^^.^^ly active 

moiety -m- into one actxve molecule ^^^^ 

cornpound "T" with ^^^^J^^ lfj;Zr and/or linking .oieties 
10 oliBomer. The degradation of tne oiigoa. 



f 
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L"! by cellular enzymes or hydrolysis leads to the release of 
synthesized BAG "T" directly inro the targeted cells. 



Foxxoula 3 . 

A-K'l B 
I ' - . 



3' (5') 



cellular 
"5^3' » RNA, DNA 



I hybridization of "Oligomer-PBACs" 
^ to csllular RNA, DNA 



A _ K"l 3 

I . cellular 




chemical bond formation 

between the ends of the oligomers linking moiety L"2 

is from 0 to 7 nucleotides 
of cellular RNA or DNA 



A— m — B 

I Act L"2 



, >.c. . . . cellular 

5M3M Q^qp^ier^^^ , ,y!;TT^'^^ 

accivaced moiety 
interacts with L^'l moiety 
v;izh release of BAC from oligomer 
directly into targeted cells. 



'A-m -B" is equal :o the biologically active compound "T" 

The chemically active group K^l of the oligomer-PBAC A 
interacts with the linking noiety L-2 to combine the PBACs 
10 through the chemical moiety into one active molecule of the 

biologically active compound "T" with the subsequnet release of 
one PBAC "B" from oligomer "B" and the activation of the chemical 
moiety L-2 . After activation, L-2 interacts with the linking 
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Oligomer directly into targeted cells. 



Foxmula 4, 

I 



3' (5') 



K"2-B 



. 5' (3') QliqnmPrB 



3' (5') 



cellular 
m, DNA 



5- (3') 



I hybridization of •Oligomer-PBACs" 
1 tc cellular RNA or DNA 



10 



15 



5' t^ ' ' flliaomer A 

3'(5') 



. 5- (3') n1 i qnmer B *^ ' ^ 



cellular 
RNA, DNA 



5'(3') 



, cheniical bonds formation 
i and release of PBACs "A" and 'B" 
froiT; oligomers A and B 



A' 



"B IS equa, 



.a- to rhe biologically active compound "T' 



,v,p "oliqomer-PBACs" "A" and "B" to 
After hybridization of t„e ^^^^^ ^,.2 of 

cellular H..^. ^^^^^^ of 

re ri^r-rc l Z co..ne the .B^s ..^^^^^^^^ -^^^^^^^^^ 
.oiety -ra-. At the same time the .^^^^J^^^^^^^^^^ of 
oligomer-PBAC "A" i-^^" J^^^^^toiety 1 1 . Which together 

U.e oligo»er-PBAC ;b. to ^^^^^^^^^ .^Lr -PBACs- into one 

with chemical -o.ety m ccn^xnas two ^.^^ 

active molecule of bxologica^ly active c 

release of BAC from the oligomer. 



Fomnala 5. 

20 
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Y L-i t--^ 
Oligoinerl ) V0liqoMer2j 

W\ 3'(5'1 5'(3')' i'lS'l 



3' 15' I 



15 - 

y "'• s 



n-'PA" 
f 



n 



y Oligomer 'n' 
5'(3T T 15') 



hybridization of 'OligtMner-PA'n's cellular 
10 Sia or m directly in cells n|« «m 



10 



ri-'PAv 



n 

L"2 



■ ■ ■ 



s,^3> ,01igoierl j3>;5>)^,,,.\ piigoMi ^.. 
1 1 I 1 1 I ^ mTT . 




5M3'} 



VOliqiBer'n' 
» I'll I 



Distance between "Oligomer-PA-n's I (,j,^ral bonds forniation RIB 
is N nucleotides of RNA or Zl'^ J 
(N= from 0 to 71 



5' (3M 

cellular 



5'(3'y 

_I 

3M5'> 



1 degradation of oligomers and/or cellular 
linking moieties with release of nft, DNA 
lAole BSC directly into targeted cells 



{ 'PA', 



•m 



'PA' — m — 'FA; — m — m —'^K'^ } iS 



1 ^ 

biologically active compound "PR" 

After simultaneous hybridization of "Olisromern-l-PAn-l" 
and -Oliaomerh-PAn" to cellular RNA or DNA, the chemically 
active groups K'^.l. arid interact with each other to form 

the chemical moiety "m"' between "Oligomern-i-PAn-l " and 
»01igo»ern-PAn" correspondingly; This step is repeated in 
the cells n-1 times and combines n-1 times all "PAn"s 
into one active molecule of the biologically active 
compound "PR" which consists of n PAn so that compound 
{ " PA" 1 -m- - PA - 2 -m- " PA " 3 -m- " PA " 4 -m- . . . -m- " PAn - 3 " -m- " PAn- 2 " 
•PAn-l"-m--PAn") is biologically active compound "PR". The 
degradation of the oligomers and/or linking moieties L'^l and 

leads to the release of the synthesized BAC "PR" 
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directly into targeted cells of 
selected from 2 to 2000; 
Foxmala 6. 

Oligwrl J 
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living organism. Here, n is 




^Oligcmer'n' 

I l^bridization of 'Oligoaer-PA'n's ^^^^^ 
▼ to 8ia or im directly in cells M 01 fflft 



,..3. ,oligoiigrl j 3--5-',,3.\giig°g^3 
, n 1 1 1 r - V i^y - 




■ ■ ■ 



r " 

L'l 

Oli( 



5M3') 



•n' 



15') 



cellular 



Distance tetween'Oligoaer-PA-n's I chaical bonds f onatioa Morm 
is 8 nucleotides ofHftorBft ▼ 
{B=£toi»Cto71 



3M5') 



I degradation of oligomers and/or 
linking moieties with release of 
vmole BAC directly into targeted cells 



V (3 ) 

cellular 



—m •P^3-" - -"-"^^'n} 

^ biologically active compound "PR" 

5 

v,«>,^idi2ation of "oligomern-l-P^n-l" and 

•oligomern-PAn- to cej.j.u interacts with the linkxng 

active group K^l of -^--7;^^-^;^ h^nd P^n-X and PAn 

10 moiety ^^2 of -^-^^^^r';!' steP is repeated in the cells 
through chemical moiety m . ^^^^^ hybridization of 

n-1 times and combines n-1 tim ^^^^^^ ^^^^^^^^ 

all n .oligomer-PAn-s in ^ 
biologically active compound PR . wni 
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that compound {PAi-m-PA2-m-PA3 -rr-PA4-m- . . . -m-PAn-3 -ni-PAn-2-in-PAn- 
l-m-PAn) is equal to the biologically active compound PR. The 
degradation of the oligomers and/or linking moieties L'^l by 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC PR directly into targeted cells of living 
organism, here n is selected from 1 to 2000; 
Foxxaula 7 . 



Ii*2 L*l L*2 I^*'' ^"2 . 

Oligomerlj VOligomerll {Cizobet-J y oiigomer -n' 

5'(3') 3' (5') SmVt-TMS-) 5'!3', 3' !5') 5'(3') 3' (5' 



i 



3'(5-) , . , 5'(3') 

hytriaizacion of 'OligcHter-PA'n's cellular 
to yJk, KfA directly in cells rna or kia 



•ik\. k;i -•pa-2 ^ ri --fa-, . "/y^n 




Distance betweei "OligaQ^PA'n's^ i chsdcal bonds formtion 
is N nucleotides of M or ISA ^ 
(N= froni 0 to 7) 



5- (3-) 

cellular 

RNA or DNA 



^ictivati(B of r2 soieties 



ActL*2 , 



m 

in ActL:2 



ActL'^2-:: 



■ ■ ■ — m s'PA'n 



N i 1 1 1 I I I \ cm'^ 

3M5'I 



III Y n 

in 

^r^ VOligomer'n', ,,... 



Ac:i'/ated L*2 linking moieties 
interact with L'^l linking 
scie:ies with release of 
Micie BAC directly into targeted cells 



5' (3'» 

cellular 

RNA or DNA 



•PA" 



• m 



_ipAi — m — "r:- 



r2 



5M3'i 01igoEerl J VoligoierlJ _ yoiigoiBer Sj _ 



— Ln 

Vjligomer'n' 



3M5M 



3MS'I 



5' (3') 

cellular 

RNA or DNA 
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V, bJ^^zation of •Oligomeru-l-^'An-1" and 
,,,er -^-'r'ellular;;^. DNA or dsDNA. .he chemically 
«oligomern-PAn , interacts with the 

of "oligomern-l--^-^n-l 
active group K 1 o ^ ^^^^^.^^^„ bind PAn-l and PA„ 

linking moxety L ^^^^^ interaction of K^l with 

5 through chemical moiety - _^ interact with linking 

L-2 is chemically activatea - destroying the binding of 

.oiety L^l of the °^^^7^;^^;-;;,,,33 is repeated n-1 times, so 
Che oligomern-1 ^°/fJ;^^^^,,,-ing from n PAnS (PAi-m-PA2-m-PA3- 
Chat only whole BAC PR ^° released directly 

.0 -^^--■-■-:::;'Z^Z\^;:: o..^.s:^. -e n is selected 

into the targeted cexis 

from 2 to 2030. Formulas 1,2.3,4,5.6 and 7 are 

The chemical moietxes xn t.-e 

as follows: -S-S-. -N(H)C(0)-, - 

. i. selected -^-e^--^^ -C<S,-. -CCO,-0-, 

C(0)N(H)-, -C(S)-0-. -C(S) S , 



-NH-, 



20 



K-l is s.l.=«^ independencly fro„: -«HU.. -°». 
-J. -P. -CI. -Br. -X. -1.-1-C<X.-X-1-H-^. 

selecca independently fro-. - «H.2. . -a^-™. -<»• 
SH. -R-l-C(X>-X-l-R-2. -F. -CI. -Br, -I; 

L-^l is independently: chemical bond, -R 1 • « 
25 L 1 IS xna p ^ ^ _^ .r^1-S-N (H) -R-2- . 

:::rrH;-;-;-^- -.-.-o-h.--- ---h,-o-..-. 

-R-1-C(X)-X"1-R"2-; 

, n- ^ w^n- _R'^l-0-S-R'^2-, 
-R'^1-C(X)-X'^1-R'^2-. -R'^1-X-C(X)-X-C(X)-XR 2 , 



35 



„ ^w- chemical bond, alkyl, alkenyl, 
is ^-7^"^:::^:,„jrheteroalkenyl, heteroalkynyl . 
alkynyl. aryl- heteroa-kyl, heterocyclic ring, 

heteroaryl. ^vcloheteroaryl -arb^^^^^ _x^x-s (X) (X) -X^l- . - 

c^i^^r:^' ":x.!r<x>-x.-, -x.-p.x>.,-x.- 
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P(X){X)-X-1, _X-1-P(X) (X)-X-1-P{X) (X)-X-l-P(X) (X)-X-l. 
C(S)-, «any suitable linking group; 

R-2 is independently chemical bond, alkyl, alkenyl, alkynyl. 
aryl. hateroalkyl, heteroaikenyl , heteroalkynyl , heteroaryl. 
cyclohe-eroaryl. carbocyclic, heterocyclic ring. X-1- 
P(X)(X)-X-1. -S(0)-, -S(0)(O)-, -X-l-SCX) (X)-X-l-, -C(0)-. - 
N(H)-, -N=N-, -X-l-P(X) (X)-X-l-, -X-l-P(X) (X)-X-l-P(X) (X)- 
X-1. -x-l-P(X) (X)-X-l-P(X) (X)-X-l-P(X) (X)-X-l, -C{S)-. any 
suitable linking group; 

X is independently S. O, NK. Se, alkyl, alkenyl, alkynyl; 
X-1 is independently S, 0, NH, Se, alkyl, alkenyl. alkynyl. 



in Formulas 1.2,3.4,5.6 and 7 the linking moieties L^l and 
are bound to the first and/or last mononucleomers of the 
oligomers at their sugar or phosphate moiety, or directly to 
base, or to sugar moiety analogues, or to phosphate moiety 
amalogues, or to base analogues. 

All the described schemes demonstrate that BACs can not be 
synthesized in non- targeted cells because the molar concentration 
of the chemically active groups is too low. and without 
hybridization of the oligomer-PBACs to the template, specific 
reactions can not occur. After hybridization of the oligomer- 
PBACs to a specific template, the concentration of the chemically 
active groups is sufficient for the chemical reaction between the 
chemical groups of PBACs to occur. The reaction leads to chemical 
bond formation between PBACs and subsequent formation of a whole 
BAG. The degradation of the oligomers and/or linking moieties of 
the oligomers with PBACs leads to the release of BACs directly 
into targeted cells. To synthesise biologically active polymers 
such as proteins and RNAs of determined structure directly into 
cells more Chan two PBACs can be used. PBACs for synthesis of 
proteins or RNAs are designated as PAn- Pan are peptides or 
oligoribonucleotides. The mechanisms of the interaction of such 
PBACS are the same as in the synthesis of small biologically 
active compounds. The difference is that the PBACs (with the 
exception of the first and last PBACs) are bound simultaneously 

RECTIFIED SHEET (RULE 91) 
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. ends ot thf oligomers so chat the direction ox 
rvntts^s -oVthrhioiogic.... active protein or en he 

decerniined. synthesized by proposed methods 

.ossihi, f ^.^ulation of the met^olism o£ 

„e: 11 Kilirng o£ "^^' J^ ^^,1, 3uch .s Na', K^ 

cells 3, Blowing of '•"^f^^-/ i^ihit signal 

°^-:ies can " teins, peptides. alkaloids and 
transmission^ . BACs cleaved into two or 

synthetic organic "^^^^^^^V After interaction between .he 
„.ore precursors cal ^^^^^ ^^^^^^^ ^^^.^^ 

chemical groups of PBACs. 

, 1 2 3 ard 4 PBACS are designated as "A" and 
a) In Formula 1.2.3 ano 



, - is eaual to a whole BAC «T" 

is selected independently from -S-S-. ■ 
C,0,-HH-. -CO,-. -HH-, ^- -C'°'°-. 
C(S)0. -N=N-. 



-S- 



-NH-C(0)-r - 
, -C(S)S-, - 



20 



25 



30 



A-o-B 

A-NH--C(O) -B 
A-C(0)-I3H-B 

A-c(0)-B 

A-NH-B 
A-dbdN--B 

A-c(0)0-B 

A-c(0)S-B 

A-C(S)S-B 

A-s-s-B 

A-C(S)0-B 

A-N=N-B 



is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 



If ffpn 
nijin 

II 

nrpn 
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40 



, -.allv active comoound can be formed through 
b) A biologically activ selected 

the moieties "m" and m^^ - .^^q,.^.. -c(0)-. - 

independently from: • r(s^s- -C{S)0. -N=N-. so 

HH-. dbdN-. -C(0)0-. -C(0)S-. -S-. -C(S)S . 



that 
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jC^^^B is equal to biologically active compound "T" 



This kind of interaction is represented in figure 4. 

c) In Formulas 5, 6 and 1, precursors of BACs (PBACs) are 
designated as "PAn". where n is selected from 2 to 2000. "pa* are 
peptides or oligoribonucleotides consisting of from 2 to 100 
amino acids or ribonucleotides ccrrespondingly . n is the ordinal 
number of PA in a series of PAs and designates the sequence of 
binding of PAs to each other. 

{ " PAl " -m- " PA2 " -m- " PA3 " -m- • - " P^n- 3 " -m- " PAn-2 " -m- " PAn- 1 " -m- 
"PAn") is equal to BAG "PR". BACs "PR" in this case are proteins 
or RNAs. Proteins can be cellular proteins, enzymes, 
transcription factors , ligands , signalling proteins , 

transmembrane proteins, cytolitical toxins, cytoplasmic and 
nuclear proteins and the like. RNAs are selected from mRNA, rsRNA 
and the like. 

Brief description of drawings. 

Fig.l Synthesis of the toxin daphnoretin. 

Toxin Daphnoretin is cleaved into two precursors. After 
simultaneous hybridization to cellular RNA of the oligomers bound 
to the daphnoretin • s precursors, the chemically active hydroxyl 
group of daphnoretin 's precursor "A" interacts with the 
chemically active Cl group of precursor "B" to form a chemical 
bond between two daphnoretin precursors. The degradation of the 
linking moieties and/or oligomers leads to the release of the 
biologically active molecule directly into targeted cells. 

Fig. 2 Synthesis of the neurotoxin peptide. 

Neurotoxin is cleaved intc two shorter, biologically 
inactive peptides. After hybridization to cellular RNA or DNA, 
the chemically active NH2 group of peptide "a" interacts with the 
linking moiety -C (6) , forming a - peptidyl bond. After the 
peptidyl bonds formation, the chemically active group -SH of 
peptide "B" interacts with the linking moiety L'^l-S-S- which 
binds peptide "a" with oligomer "A". After this interaction, an - 
S-S- bound between the tvjo cysteins is formed and the 
biologically active neurotoxin is released into targeted cells. 
Amino acids are designated as italicised letters in one letter 
code . 

Fig. 3 The synthesis of the toxin tulopsoid A. 
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a is* -^leaved into two precursors. After 
Toxin tulopsoxd ^ - oligomers bound 

simultaneous ^V^"^^;;^;;;^^:;3^-;,e.i=ally active hydroxyl group 
to the -l°P^°^*'^4i'?;rr,^L,acts with the -CH2-S-C(0)- linkxng 

::;"™.r.r .... .~ - 

whole tulopsoid A from oligomer 1. 

Fig 4 synthesis of the toxin amanxtxn. 

Fxg.4 =^ inhibitor of transcription. It 

, Toxin-amanitin is a s. 5 ^^^^^ u.ed to 

can be cleaved "^^^^J^lf xfter hybridization 

synthesise the ^^^'^^ ..anitin's precursors to cellular 
of all oligomers bound with - .^itin's precursor «A- can 

RKA or DKA. free amino f _^ .g.^.^ to form a peptidyl 

5 interact with the -^^^'^^^ -B" from oligomer 2. 

bond and to release amanitin = ^"^^^ ,,i^,„er 1 

lin3cing moiety of amanitin ^ P-^--:^. ^^^^ , 

is semistabile^ ^^o^^cX f ^e -^^^^ - — 
is performed due to 3 4 bound with the 

20 linking moiety ^ .3. hybridized on the same 

"^'T"/^Tr OKA The amino group of amanitin's precursor 
molecule of RNA or DNA. in rto^-S-L^l to form a 

-B- interacts with the carboxyl group -C(0) S 1 

^ ^ ^«i^«ina amanitin 's precursor A crom 

peptidyl bond, ^-^"""^ ,j .^itin's precursor -B- Che 

25 Oligomer 3. the ^^."^^'^ "■"^;V.ele.se of precursor -B- fr=» the 

on the linking moiety -C(0)-0-S-L 2. 

Fig.B S-ynthesis ^^---:^-':r'--^.^...s. After 

30 Toxin oligomer-PBACs to cellular RNA 

si^uxltaneous hybridizat-n^f^^^^^^ ^ ^^^^^^ 

or n«A chemically ^^^^^^^^ ,,,,,, ^.,ogen and hydroxyl 

-A- interact with .^^^ .3. respectively to form two 

groups of D-actinomicm s precursor 
35 chemical bonds between the precursors. 

^ „ «f toxin ochra toxin A. 

"^aroxL A Is Cleaved into two precursors, which are 
Toxin ochratoxxn A 1 ^^^^^^^^^^ ^^^.idization of the 

bound to oligomers. Afte chemically active 

oligomer-PB.Cs to ,be moiety C(0,-0- 

40 amino group of precursor B inter 
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which links precursor "A" with oligomer A. to form a chemical 
bond between the two ochratoxin precursors. After oligomer or 
linking moiety degradation in the cells the whole biologically 
active molecule of Ochratoxin A is released into the targeted 
cells. 

Fig. 7 Synthesis of the toxin ergotamin 

Toxin ergotamin is cleaved into two precursors, which are 
bound to oligomers. After simultaneous hybridization of the 
oligomer-PBACs to cellular RNA or DNA. the chemically active 
amino group of precursor "B" interacts with the moiety C(0)-0- 
which binds precursor "A" with oligomer "A", to form a chemical 
bond between the two ergotair.in precursors. After degradation of 
the oligomers, RNA, or DNA in the cells, the whole biologically 
active molecule of ergotamin is released into the targeted cells. 

Fig 8 . Synthesis of proteins . 

The synthesis of a biologically active protein of n 
peptides . 

peptides are bound to oligomers simultaneously at their 
amino and carboxy ends, with the exception of the first peptide, 
which is bound to the oligomer at its carboxy end, and the last 
peptide, which is bound to the oligomer at its amino terminal. 
TWO oligomers bound to peptides { oligomer-PAs ) are hybridized 
simultaneously to specific RNA or DNA molecules, the distance 
from each other between 0 and 10 nucleotides of cellular RNA or 
DNA. After hybridization, the amino group of the oligomer-PAn 
interacts with the -L-2-S-C(0)- linking moiety to form a peptidyl 
bond between peptide "n-l" and peptide -n" . The peptiden-1 is 
released from the oligomem-l at its carboxy terminal. The 
activated -L-2-SH group interacts then with the linking moieties 
-O-S-L-l and -O-NH-L'^1 which bind peptidesn at their ammo 
terminal with oligomersn- After hybridization of all n oligomer- 
PAs the process is repeated n-1 times to. bind all, n peptides into 
one biologically active protein. Linking of the peptides at the 
amino terminal with oligomers is performed by amino acids which 
have hydroxy 1 group such as serine, threonine and tyrosine. 
Fig 9. Synthesis of proteins. 

The same process is shown as in figure 8. but this time the 
peptides are bound at their amino terminal to oligomers through 
axninoacids with amino and mercapto groups, for example cysteine, 
arginine, asparagine, glutamine and lysine. The activated -L-2-SH 
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it-v, the Unx-ing groups such as -S-S-L"l. -S- 
group can interact wxth the Ixn r.oLer.±.s and to 

to form -L-2-S-S-L x-, 
release peptides from oligomers. 

Fig 10. synthesis of RNA ^^^^ ibonucleotides comprising 

5 in this figure "PAn" are 

from 3 to 303 nucleotides. ^^^^ ^ ^^^ies of 

- in -n. -ans J ^ ^^^^^^ ^^^^^ ^^^^ 

oligoribonucleotxdes used -n 

„ is selected ^""^ ."^^^^ the chemical moiety -0-, then 

,0 PAi couples wxth PA2 moiety -0-. 

in turn -VrfrPATTou/le: -.n PA. through chemical moiet. -O- 
then BAi-m-PA2-m PA3 c p ,,ig,,ibonucleotide is bound, 

and so on until the last 

15 The chemical moxeties tigu 

follows: from- -S-S-. -N(H)C(0)-. " 

„ is selected i^^----// !o -C(S)-, -C(0)-0-, 

C(0)N(H)-, -C(S)-0-. -CIS) S , O . 

-NH-, -S-; 

... seleccea i»a.p.n..n.Iy fro.-. . -OH. 

.L! -F, -CI. -Br. -X. -R-l-C(X,-X-l-R-2 = 

K-2 is selected independently fr=»:- ^<2> • 
25 -SK, -R-l-C(X)-X-l-R-2. -F. -CI. -Br. I. 

-R'^l-N(H)-S-R-2-. -R-l-0-N(H)-R 2 , 
30 -R-l-CCO-X-l-R-'Z-; 

T -R'*!- _R'»l-0-S-R''2-, 

... is inaepend.n.lv= -^^^^ 

Tltrs!;:/- ^X.-.'^-. 
-R 1 NIK) _R^i.x-C(X)-X-C(X)-X-R-2-; 
35 -R-1-C(X)-X-1-R'^2-. -R 1 X 

^v,emi.cal bond. alkyl, alkenyl. 
is i-^--f^!^-,jrhetro^^ heteroalKynyl. 
allcynyl. aryl. beteroalkyl. heterocyclic ring, 

heteroaryl. cycloheteroaryl carboy , . 

X-1-P{X»(X)-X-1. -S(0)-. S(0)(0,, 
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C(0)-, -N(H)-, -N=N-, -X-l-P(X) (X) -X-^l-, -X'^l-P (X) (X) -X'^l- 
P(X) (X) -X-1, -X-l-P(X) (X)-X-l-P(X) (X)-X'^l-P(X) (x)-x-i, 
C(S)-, .my suitable linking group; 

R''2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, hateroalkyl, heteroalkenyl , heteroalkynyl , heteroaryl, 
cyclohe-eroaryl, carbocyclic, heterocyclic ring, X'^l- 
P(X)(X)-X-1, -S(0)-, -S(0)(0)-, -X'^l-S(X) (X)-X-l-, -C(0)-, - 
N{H)-, -N=N-, -X-l-P(X) {X)-X'^l-, -X-l-P(X) (X)-X-1-P{X) (X) - 
X-1, -X'^l-P(X) (X)-X-l-P(X) (X)-X'^l-P(X) (X)-X'^l, -C(S)-, any 
suitable linking group; 

X is independently S, O, NK, Se, alkyl, alkenyl, alkynyl; 
X'^l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

Best mode for carrying out the invention. 

The synthesis of different toxins and alkaloids directly 
Into targeted cells. 

Example 1. The synthesis of the toxin alpha amanitin. 

The amanitin is a toxin present in mushrooms. It acts as a 
very strong inhibitor of transcription in eucaryotic cells, and 
is therefore very strong toxin. 

The synthesis of alpha -amanitin is represented in Fig . 4 The 
structure of the toxin is a cyclic peptide with modified amino 
acids. The molecule of alpha- amanitin can be cleaved into two 
inactive precursors, which are bound to 4 oligomers through 
linking moieties L^^l and designated in Figure 4. After 

hybridization of all oligomers to the same molecule of RNA the 
synthesis of toxin amanitin is occurred. 

Eicample 2. The synthesis of biologically active peptides. 

The synthesis of BACs consisting of amino acids makes 
possible the synthesis of practically any peptide. These 
peptides can be involved in a wide variety of processes. The 
specific synthesis will occur only in the cells where the 
specific seq-aences are represented. 

The synthesis of peptides such as endorphins or toxins which 
block Na, K. Ca channels can be performed directly on specific 
RNA or DNA sequences. These peptides can act as agents 
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o' the ner?,ous syscem. or as analgesic agents, 
stimulating cells o. the ..^.logically active peptides xs 

TO date, the number of ■ -^^ ^^^^.esized from natural amino 

enormous. The peptxdes ^ ^.^^ ^.i^s of D or L 

acids as well as from synt-.etx- 

5 conformations- represented in Fig. 2. 

.He synthesis of ^ J^,^ ,.,.p3oid A. 

Bxample 3. ^^^/f f/^^^ Z,;,,,,, and is a strong cytoXitical 
Toxin talopso.d ^ ' ^ ^^^^^ precursors. The 

toxin. Toxin tulopso.d A . - precursor "A" can interact 

10 chemically active hydroxyl moiety to form a 

after hybridization wxth tne ^^^^^^ ^.^^ ^,,,,3e 

chemical bond with ^^1°^^°"° ^^^^^ The activated -CH2-SH moiety 

«Ts» from the oligomer. 

of precursor B from releasing the whole 

interacts with the linking moxety 

15 tulopsoid from -^^-^^-^^^^l^^ .^^i^ daphnoretin. 

Example 4. The synehesxso ^^^^^^^ ^ ^^^^^^ 

Toxin daphnoretin is 

cytolitical toxin. cleaved into two precursors. After 

Toxin Daphnoretin is cl coupled to the 

simultaneous hybridization " ^^^^^^ ^^^.^^ hydroxyl group of 
daphnoretin- s .^f v.ith the chemically active 

daphnoretin- 3 precursor _^ chemically bond between 

Cl group of P«=^^"^ The "degradation of the oligomers or 
daphnoretin- = ' ^ * ^-^^^^e of the biologically active 

25 linking -^^^^^^^^/rJ^eVd cells (Pig.4) - 

:aolecule directly into target ^.actinomicin. 

Kxample 5. The synthesis o.^ alkaloid and is a strong 
Toxin D-actmomicin is 
cytolitical toxin. c-eaved into two precursors. After 

30 Toxin D-actinomicin IS ^ cellular HNA or DNA, the 

hybridization of two oligomers ... 

chemically active ^^^clily active groups halogen and hydroxyl 
interact with the chemically a .3. to form two 

respectively of ^J/^.Tg s , ■ 

35 chemical bonds between the J//^ ocLtoxin A. 

---^^ ^.^T^fs aT alkaloid and is a strong 

Toxin ochratoxin A 

cytolitical toxin. ..^-aved into two precursors bound to 
.i^ «^>iT-atoxin A IS ' __Ti.,i=». 
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Toxin ,f the oligomers to cellular 

40 oligomers. After hybridization of ^^^^ 
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or DNA, Che chemically active amino group of the precursor "B" 
interacts with the moiety -0-0(0) of precursor -A" to form a 
chemical bor.d between the two ochratoxin precursors. After the 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of Ochratoxin A will be 
released into targeted cells (Fig. 6.). 

Example 7 . The synthesis of the toxin ergotamin 
Toxin ergotamin is an alkaloid and is a strong cytolitical 

toxin. 

Toxin ergotamin is cleaved into two precursors which are 
bound to oligomers. After hybridization of the oligomers to 
cellular RNA or DNA, the chemically active amino group of 
precursor "B" interacts with moiety -O-C(O) of precursor "A- to 
form a chemical bond between the two ergotamin precursors. After 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active rr.olecules of ergotamin will be 
released into the targeted cells. 

By using more than two oligonucleotides bound at their 
5 ',3' ends to precursors of biologically active compounds, higher 
concentration level of the biologically active substances can be 
achieved into targeted cells. 



A 8 
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Oil, 012, 013 are oligomers 1,2,3 which at their 3' and 
5* ends are bound - * to precurs.ors_ of biologically active 
substances . 

Such linking can also prevent oligonucleotides from 
exonuclease degradation and stabilise their activity in cells. 
In any case, the products of the degradation of the peptides and 
oligonucleotides formed from natural amino acids and nucleotides 
are not toxic, and can be used by cells without elimination from 
the orgamism or toxic effects on other healthy cells. 
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iS '-an be used fcr the synthesis of 
_1 the toxins descrx - hybridization of 

.oxins in cells US. patent S.S7X.937 the 

.he oligomers to double ^^^^^^ 

homopurine sequences ot h - ^ ^^^^q^q^gaaGGTGGAGAGAGAGA-S ' 
one such sequence ^= " - ^^^^^ oligomers: (A-5'- 

(seq ID NO 43 USA P^^^^"^ ^ ' ' , , _^^^^TGGAGAGAGAGA-3 ' ) bound 
GAAGGAATAGAAGAAG-3') an ^ ^^^^^^ synthesis of the 

through linking ^^r""^* , /.^^^^ cells infected by HIVl can 

corresponding BACs <^^^--^|y synthesized only in those cells 

be achieved. The ^^'^l^^r^y ^cells will be not killed by 

infected by HIVl- Other heal-.y 
synthesized toxin. 

The synthesis of P-teins ^^^^^^^ ^^^^^^.^^ 

J The syntheses of protexn . ^ ^ Figs. 8. 9. 

scheme designated in Formulas 5, synthesise the 

Kelativaly small -^-^^^^^l^J^ , .^.i^g organism. These 
whole active protexns xn b^ain barrier, or 

— molecules -- ^^--Z^.^^^^.s of such co..oun.s 
D enter other "^--^^/J^/.tr .^^.^r cells. They are also not toxxc 
can be used as -"-^^f not present, in the case 

.o other cells where ^^^f^;^ ,^,,^,_,eotides . The synthesis 
Where oligomers are °l^Sorx ^^rto^.a on one tenplate 

of whole protexns of SO oligomers of the length 10-50 

25 300-500 --^-^^^'^^^^"Jl'/' i^es consisting of 2-30 amino acids, 
nucleomonomers bound to ^^^"^ synthesise a protein of 

O.Xy 10-20 such P«^s «e -cessary^^^^^^ ^^^^^^^^ 

molecular wexght 50 kDa. ^^^^^^i^^ mass. The nuinber of 

synthesise the protexns of -^jolec^ efficiency of 

30 oligomer-PAs can vary from depends on the 

synthesis of large P"^^^" degradation of the oligomer-PAs 
velocity of the reactxon and the degra 

in the living cells. proteins can be modified later 

By this method. ^^^''^^^^2..'. to achieve the biologically 
35 in the cells by cellular enzymes to 

active form of the protein. specific proteins only in 

those cells in which the P These proteins can be 

proteins can be synthesized =y "'"^^^^^^..^.i.^ .eolation. 

40 involved in cellular -"r;"" , ^ 9^ ^ ° 
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enzymatic reactions, translation regulation, cells division or 
apoptosis . 

The mechanism allows the synthesis of any protein directly 
into targeted cells. The synthesized proteins could inhibit a 
cell's growth or division, or could stimulate division and 
metabolism of cells where specific RNAs are expressed. By the 
method described, it is possible to synthesise not only one 
protein, but also many different proteins in the selected cells. 
These proteins could change even the differentiation of the 
targeted cells. The targeted cells can be somatic cells of living 
organisms, tumour cells, cells of different tissues, bacterial 
cells or cells infected by viruses. 

Example 8 Synthesis of the tumour suppresser p53 . 

The synthesis is performed according to Formula 6. 
In the example below, the peptides from PA2 to PA14 are bound at 
their NH2 end to the linking moiety through the OH group of 

amino acids serine or threonine. The linking moiety is bound 

to the phosphate or sugar moiety of the nucleotides localised at 
the 5' end of the corresponding oligomers. The amino acids at the 
COOH ends of the peptides are bound to the oligomer through acyl 
moieties (L^l) bound to the 3' OH group of sugar moiety of the 
nucleotide localised at 3' end. After hybridization to specific 
cellular RNA. the NH2 group of the oligomern-PAn interacts with 
the linking acyl group of the oligomern-l-PAa-i to form a 
peptidyl bond between two oligomer-PAs . The whole P53 protein can 
be synthesized using only 14 oligomer-PAs and a 250 nucleotide 
long region of RNA for hybridization to the oligomer-PAs. 

PAl. PA2. PA3, PA4, PA5. PA6. PA?. PA8 , PA9. PAlO. PAH. 
PA12. PA13 and PA14 are the peptides which are bound to the 
oligomers. Tae sequences of the peptides are represented below. 

PAl -MEEPQSDPSVEPPLSQETFSDLWKLLPENNVL 

PA2 .SPLPSQAM DDLMLSPDDI EQWF 

PA3 - TEDPGPDEAP RMPEAAPRVA PAPAAP 

PA4 .TPAAPAPAPS WPLSSSVPSQ KTYQG 

PA5 -SYGFRLGFLHS GTAKSVTCTY 

PA6 -SPAL NKMFCQLAKT CPVQLWVDSTPPPG 

PA7- TRVRAMAIYKQSQHMTEVVRRCPHHE 

PAq . TCSDSDGLAP PQHURVEGN LRVEYLDDRN 
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' :::::IZsshTk skkgostsrh kklmfktecp oso 

^..ianated in bold/ italicised one letter code. 
Amino acids are desxgnatea m o 

„ - asparagine, D - aspartic acid. 
10 A - alanine, R ' argxnxne. N ^^^^^^^.^ a - glycine, 

C- cysteine 0 'f^^^^^^, \ leucine. K - lysine, . - 
H - histxdxne^ X xsol proline. S- serine. T- 

methxonxne. F Pheny ^ ^vrosine. V - valine. 



15 



mecnioiii"^. ^ y- tyrosine. V - valine, 

threonine. che^-xcally phosphorylated. In this 

The tyrosine xn PA7 can synthesized 
.ay an already actxve for. o the^P^^^ ^^^^^^^ 
in the ceixs. x«- •»•*» 



directly in the cells . _ 

modification at any a«ino acxd of the PAs. ^ 

n«om«r 1 S'-cccaatccctcttgcaactga 3 

oligomer 1 ^.^tctactacaagtctgccctt-S ' 

20 oligomer 2 5 - ai^tc^-a 

, K._ttgtgaccggctccactg-3 

oligomer 3 = ctgi-y 

i, 5._taccttggtacttctctaa-J 

oligomer 4 = ^ 1 1 

. _atgccatattagcccatcaga-3 

--.^ t-riettt- 3 



25 



oligomer 5 5 • -atgcca,.«..v.»« - 

oligomer 6 5 • -ccaagcattctgtccctccttt-3 

oligomer 7 5 • -tccggtccggagcacca-3 ^ 

oligomer 8 5 ■ -gccatgacctgtatgttaca 3 ^ 

oligomer 9 5 • -ggtgtgggaaagttagcggg-3 



oligomer 9 5 • -ggtgi.gga— ^ 

oligomer 10 5 ' -gcgaattccaaatgattttaa 3 

oligomer 11 5 • ^-^S'^^"""^^^"''"":' ,,.3 . 

30 Oligomer 12 ^ ' -agagtgggatacagcatctata 3 

Oligomer 13 5 ■ -acaaaaccattccactctgatt 

oligomer 14 5 • -ttggaaaaactgtgaaaaa-3 

« herein are oligonucleotides antiparallel to 
All oligomers activator mRNA. After hybridization 

35 the human plasminogen -"^-^^^^ ^,,^een the 3' ends 

of the oligomer-PAs to the RNA. .h . ^.^..^ is equal to " 

of the oligomem-l and the 5 end ^ ,3 

nucleotides of plasminogen antxgen activa 

herein is from 1 to 14. 
40 ^^ti.mePQSDPSVePPLSQBrFSDLWKU.PENNVL 



0 

used 



wo 00/61775 



PCT/IB99/00616 



- 31 - 



Oligomer l-PAi is 



5 Oligoiner2-PA2 is 



LA1 



10 



15 



20 



Oligomers -FAB is 



01igomer4-PA4 is 



Oligomers -PA5 is 



Oligomer6-PA6 is 



25 01igomer7-PA7 is 



30 



35 



40 



01igomer8-PA8 is 



01igomer9-PA9 is 



OligomeriQ-PAio is 



Oligomerii-PAii is 



5'-cccaatccctcttgcaactga-3' 

H2t^'SPLPSQAMDDLMLSPDDIEQWF 

5 - attctactacaagtctgccctt - 3* 

H2N- TEDPGPDEAPBMPEAAPBVAPAPAAP 

LA2 L'^l 

5'-ttgtgaccggctccactg -3* 

H2N- TPAAPAPAPSWPLSSSVPSQKTYQG 
LA2 L^l 

5 -taccttggtacttctctaa -3* 

H2NSYGFRLGFLHSGTAKSVTCTY 

5'-atgccatattagcccatcaga -3' 

H2N-SPALNKMFCQLAKTCPVQLWVDSTPPPG 
LA2 L'^l 

5'- ccaagcattctgtccctccttt-3 

H2N- TRVRAMAIYKQSQHMTEVVRRCPHHE 
LA2 L'^l 

5 - tccggtccggagcacca-3' 

H2N- TCSDSDGLAPPQHLiRVEGNLRVEYLDDRN 

5'-gccatgacctgtatgttaca - 3* 

Hz^-TFRHSVVVPYEPPEVGSDCTTIHYNYMCN 
LA2 L'^1 

5'- ggtgtgggaaagttagcggg-3 

H2l^-SSCMGGMNRRPILTliTLEDSSGNLLGRN 
LA2 L'^l 

5'- gcgaattccaaatgattttaa-3' 

H2^SFEVRVCACPGfiDBRTEEENLRKKGEPHHELPPG 

5'- aatgtgaacatgaataa-3' 



H2H'STKRALPNNTSSSPQPKKKPLDGEYF 
45 Oligomer 12 -PA12 is L'^l 

5'- agagtgggatacagcatctata-3' 
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HiH.TLQmGBBBFBMFRELNEALBLKDAOAGKBPGG^ 

oiigomeri3-PAi3 is g.^^^^g^^aaccattccactctgatt-S' 

n2U-SRAHSSHLKSKKGQSrSBHKKLUFKTBGP0SD 

oiigoineri4-PAi4 is g..'"^ tggaaaaac tgtgaaaaa-3' 

PA (n is selected from 1 to 14) are peptides 
The oligomem-PAn xs se ^ v.i ^ fl„olex 

A rn oliaomers which can form stable duplex 
chemically oound to olxgomer ^^tivator mRNA expressed 

structure with the plasm.noaen „ act ^^^^^^^^^^ ^^^^^^^ 

in human ovarian ^^^^^ ^^Zsi.. any other protein or 
activator mRNA .t xs possible . vn 3y„thesized only in 

; small B.C. ---- :™;\Trs J:^^^^^ aftivator mK.. is 
ehose cells ^--^^srof The hlan plasminogen activator mB^. 
expressed. In /^^^ . ^ will occur only in ovarian 

the synthesxs of the P"*;--- . . ^ ^^^^ ^he "C- end 

tumour cells. Olxgomer 1 - -^^^^^^^ .,,ety .^1. 

3 of the ---- S. and 3" ends to peptides 

Olxgomers 2 to J" ^^^3 respectively, through the 

PA2 to PA13 at thexr N ana «^ it's 5" end is bound 

T-2 and L'^1. Oligomerl4 at xt s b ena x 
linkxng moxeties ^ ^ ana l. through the linking 

ro the -N- end of the peptxde PAi4 P= ^ ^ 

« -ItC J2 The first methionine of PAi is formylated. and the 

PS3 « s^re„e jp^--";^ ^^^^^^^^ 

30 ovarian t»>our. ^= -'^^^^ ^^.^ is possible 

call type are awressad. By 

synthasise protein or a^^"^,^ ^ i„ such a ™«.r 

The 14 Oll^r-PAs are "^"-^"^ a dist«>ca 

Chat the 3- end of the oliBomen PAi " '° 

3S .ro. the V and o. the oli»o»er.-,X /-^Z;,^ 
nucleotides o. the P-™- /^.^-^ -..3 ..e 3- end 

distance between tha S „„,,.„,,,e3 of the pl.a»inog«. 

Of the Ol«o^r.-P«.s ^^^^ of the 

.nti,en activator ^^^/^^ oli»o»,r3-PA3 is e,^.l to 0 

40 Oligomer4-PA4 and the 3 ena 
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nucleotides of the plasminogen antigen activator mRNA etc. In 
other words. after hybridization of the oligomer-PAs to the 
plasminogen antigen activator mRNA, the distance between the 3' 
end of the cligomern-l-PAn-l and the 5' end of the Oligomern-PAn 
is equal to 0 nucleotides cf the plasminogen antigen activator 
mRNA. 

After the degradation of the oligomers and/or linking 
moieties, the synthesized protein p53 is released into the 
determined cells. 

{H2N-PAl-C(0)NH-'PA2-C (0)NH-PA3-C ( O) NH-PA4-C (O) NH-PA5-C (O) NH-PA6- 
-C(0)NH-PA7-C (O)NH-PA8-C(O)NK-PA9-C(O)NH-PAl0-C{O)NH-PAil-C(O)NH- 
-PA12-C (O) NH-PA13 (O) NH-PA14 -COOH) is biologically active 
protein - tumour suppresser p53 . The yield of synthesis in the 
cells can be very low, even <1%, because . the synthesis occurs 
directly into the targeted cells. Using different RNAs 
transcribed at different levels in the same cells, it is possible 
change the amount of the protein synthesized by this method. 

The variety of proteins , which caui be synthesized by the 
proposed method, is enormous. Limitations could occur if the 
proteins to be synthesised are very large or have many 
hydrophobic amino acids. 

The distance between the 5' and 3' ends of the oligomer-PAs 
after hybridization to the template can be varied between 0 and 
10 nucleotides of the target RNA. 

In the example described above, the oligomers are 
antiparallel to the plasminogen antigen activator mRNA. Using 
RNAs which expressed specifically in different tumour cells, the 
synthesis of any protein in these cells can be achieved. One 
example of such RNA is metastasin (mts-1) mRNA (Tulchinsky et 
al.l992, accession niimber g486654) . 

Using oligomers antiparallel to metastasin mRNA it is 
possible to synthesise any toxin or protein specifically in human 
metastatic cells . 

Using different RNAs expressed specifically in different 
tissues or in cells infected by viruses, or in bacterial cells, 
it is possible to synthesise any toxin or protein specifically in 
these cells. 

The example 10 

Synthesis of the tumour suppresser p53 according to Formula 7. 
After hybridization of the oligomer-PAs to mRNA specific to 
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iMnHO-r H—o sapiens mRNA accession number 
ovarian cumcur cells ^^f^^". ^ p. (in this example K^l 

^402345). the ^^/..^.^n, moiecy .^2 of the 

is .roup) .n.erac.s peptide 

oligomeri-PA, . After the and is 

5 is bound through the ^^-^^^^'^^^^^^^^^ „,oiety 1.^2 

released from the ^'^^^Tl.J it interacts with the 
of the oligomer! xs activate p;,^-C(0)NH-PA2 
linking moiety ° ji;^. chemical\oiety K^l 

■: <^ Y-oi eased from the J ena - » ^ • _ t '-o of 

IS releasee -.Hth the linking moiety L 2 ot 

.0 of o^^^-^-^r;:;) :o -nd peptide P.3 With ...-CCC^H- 
oligomer2-(PA,-c<0)^ P \'^^^^_^^^_,,o^^.^^2 from oligomerz- 
PA2. releasing peptxde .^gomer^ interacts with the 

.he activated peptide p1,-c CO)^-P.2-c (0,.H- 

linking ^J^^^^^^^^r igomers • The processes described above 
,5 PA3 from the 3 ends ^^^^ 

are repeated ^^^f^^^^l,,^^^^^ 

c,o,^-P.l2-c<o,^-P..3-c^o,™ c n - - ^^^^^^^^ 
^ the degradation of protein from the 

linking ---- " ^ord fo^ation between Pan-1 and PAn and 
oligomers. Peptxdyl bon simultaneously 

degradation Of -;;---;;;r;e , ends^f the oligomers. The 

with the release of J^J^ ^.^^ li^King moieties 
25 activated linking moxeties L 2 .nte 

1 to release the bound peptides from the 



oligomers . 

30 PAX -MEEPQSDPSVBPPLSQBTFSDLWKLLPENNVL 

PA2 SPLPSQAMDDLMLSPDDIEQWF 

PA4 TPAAPAPAPSWPLSSSVPSQKTYQG 

PAo - TFRHSVVVPYEPPEVGSDCTTIHYNYMCNS 

PAio - SCMGGMNRRPILTUTLEDSSGNLLGRN 

PA,° .SPE^«^C4CPG«DRRTEEEA/L«K/CGEPHHELPPG 
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PA12 -STKRALPNNTSSSPQPKKKPLDGEYF 

PAi 3 -TLQIRGRERFEMFRELNEALELKDAQAGKEPGG 

PA-iA-SRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD 

where PAi to PA14 are peptides bound to oligomers, 

Amino acids are designated in bold/italicised one letter code, 
A - alanine, R - arginine, W - asparagine. D - aspartic acid, 
C- cysteine, Q -glutamine, E - glutamic acids, G - glycine, 
B - histidina. I -isoleucine, i-leucine, K - lysine, » - 
methionine, F - phenylalanine, P- proline, S - serine, T - 
threonine, W- tryptophan, r - tyrosine, v - valine. 

Oligomeri 3' ATGGGCGGTAGGTAC 5" 

Oligomere 3' TAGCGGTGCCCTCGA 5* 

Oligomei3 3' AACCCCGACGTCACG 5' 

Oligomer4 3' TTCCGGACCCACGGA 5' 

Oligomers 3' CGAGGTACAGGCCCC 5' 

Oligomers 3' TACTCGAGTGTCTCG 5' 

Oligomer? 3' ACGACCGTCCCTAGT S* 

Oligomers 3' GACCGTGACTTCACC 5* 

OOgomeig 3" TGACGGACGCCCGGA 5' 

Oligomeri 0 3" CAGTCCTCQTCTAGC 5' 

Oligomeri 1 3' TTCGACGTGAGTCCC 5' 

Ollgomeri2 3' TCTCGGAGTCCCTTC 5' 

Oligomeri 3 3' GGAGAGTCTGGTCGA 5' 

Oligomeru 3' GGTCGGGTCGCGGGT 5' 

Oligomers are con«)lementary (antiparallel) to NbHOT Homo 
sapiens mRMA {clone 741045 accession nvmiber AA402345) which 
is specific to ovarian tumour cells. The distance of the 
oligomers each from' other is - null nucleotides of the NbHOT 
Homo sapiens mRNA. 



MEBPQSDPSVEPPLSOETFSDLWKLLPENNVL 

01igomeri-PAi is 

3' ATGGGCGGTAGGTAC 5' 

{K''1)SPLPSaAMDDLMLSPDOIEQWF 

RECTIFIED SHEET (RULE 91) 
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or.gomer2-PA2 is ^ TAGCGGTGCCCTCGA 5' 



OIigomer3-PA3 is ^ ;;;cCCCGACGTCACG 5' 
10 o.igomer4-PA4 is ^ ^cCGGACCCACGGA 5- 



0.lgomer5-PA5 is cGAGGTACAGGCCCC V 

ongomere-PAe is '^aCTCGAGTGTCTCG 5" 
or.gon,er7-PA7 is ^ aCGACCGTCCCTAGT 5' 
OUgo^ers-PAs is ^ g^cCGTGACTTCACC 5' 

3' TGACGGACGCCCGGA 5' 



30 OIigomer9-PA9 is L'"'' 



(KM)SCMGGM/VflRP«.T//ri.£DSSGAfLLGflWS^^ 

35 o.igo.eno PAiois 3/^^^GT.cCTCGTCTAGC 5- 

^y,.^)fBWnyCACPGnDBBTSBSHi.HKKGBPHHELPPGS^ 

40 OUgomerii-PAii is 3. ^^^^.^.q^^cGIGAGTCCC 5* 
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Oligomer 12-PA1 2 is L'^l 

3* TCTCGGAGTCCCTTC5' 

(f(,f^y)TLamaReRFEMFRELNEALEUCDAQAGKEPaa 

5 Ollgoineri3-PAi3 is L'^^ ^ . ^^^-..^^^^^ a""^. 

3' GGAGAGTCTGGTCGA5' 



(fVyA)SMHSSHLKSKKGaST$RHKKLMFKTEGPDSD 

10 Ollgomeri4-PAl4is g.'-GGTCGGGTCGCGGGT 5' 



15 This method of protein synthesis also allows modification of 

the synthesized protein. Certain amino acids of the peptides 
used in the synthesis can be glycosylated or phosphorylated . 

Glycosylation of a protein is a complex process. and 
difficulties may occur in the penetrance of some tissues with the 
20 glycosylated form of the peptide due to the size of the molecule. 

However the use of phosphorylated peptides opens up the 
possibility to synthesize already active proteins in the cells of 
living orgsuciisms. 

25 The synthesis of BNA« 

using the method described above. it is possible to 
synthesise into targeted cells not only proteins but also RNAs. 
An example of such synthesis is represented in Fig. 10 
TO synthesise whole RNA in cells from n oligomers bound to 
30 oligoribonucleotides (oligomer-PAs) the concentration of such 
oligomer-PAs must be high. After the simultaneous hybridization 
of olig«-er-PAs to the same molecule of the cellular RNA, the 
chemically active 3" hydroxyl group of the oligoribonucleotide 
PAi interacts with the linking -moiety . whxch bound 

35 oligoribonucleotide PA2 with oligomer 2. In this case the 
linking group is represented with an -S-L-2- moiety which is 
coupled to phosphate group of the oligoribonucleotide PA2 - The 
3- hydroxyl group of the oligoribonucleotide PAi interacts with 
the linking group of PA2 forming a chemical bond with the 
40 phosphate group, releasing the oligoribonucleotide PA2 at it 's 5' 
end from oligomer 2. and activating the linking moiety with the 
formation of the -SH group. This chemically active group -SH 

RECTIFIED SHEET (RULE 91) 
ISA/EP 
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. , ■ «^^orw ---1-S which couples the oligomers. 
i„«act. wi-.h ^-'^-^ „ all P.S in one 

'\':cuT,°".M is%»"r hrou... Chemical »oie« -O- to P.., th» 
rr„%A?-«,-PA2 is bound ch=ou,h chomic.l »oi.ty -O- to PA3. 
5 ^^il is -una -.:^ou,. Che.ic.1 ^i«. -O- to PM 

Z so on until th. l.st oli,=ri.onncl.otiae is bound, for„.», 

*°'%rth°i;°tiju;r"-. oli,oribonucleotid.s co^ri.in, 
3 " 300 .,uci.cUd,s. ^ 

oli,o.ibonucle=tides used in the svnthesi. of a whoie «... «he.e 
n is selected from 2 to 1000. 
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35 



40 
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Claims : 

1 A process for synthesis of biologically active compounds 
(BAGS) 'from biologically inactive BAG precursors (PBACs) -A-. 
"B- and "PAn" chemically bound to 5' and/or 3' ends of the 

5 oligomers directly in cells of living organisms according to 
Formulas 1 to 7 , which process comprises: 

(a) at least two oligomers, chemically bound at their 5' 
and/ or 3" ends to biologically inactive precursors of the 
biologically active compounds (oligomer-PBACs ) , are 

10 hybridised simultaneously to cellular RNA, DNA or dsDNA in 

vivo in cells of a living organism, so that after 
hybridization the distance between the 5 • or 3 ' ends of 
the oligomer-PBAC "A" and the 3 ' or 5' ends of the oligomer- 
PBAC -B" is from 0 to 8 ribo (deoxy) nucleotides of cellular 

15 RNA. DNA or dsDNA correspondingly, and the chemically active 

groups K-2 and K^l of the biologically inactive PBACs "A" 
and -B" can interact with each other or with linking 
moieties L^l and L-2 to form chemical moiety "m" between 
PBAC -A- and PBAC "B" so that -A--m--B- is equal to the 

20 biologically active con«>ound "T"; 

(b) (Formula 1> the same process as in (a), but after 
hybridization of the "oligomer-PBACs- "A- and -B" to 
cellular RNA, DNA or dsDNA. the chemically active groups K^l 

25 and K-2 of the oligomer-PBACs -A" and -B" interact with 

each other to form the chemical moiety "m" , which combines 
PBACS "A" and "B" into one active molecule of the 
biologically active compound -T" . the degradation of the 
oligomers and/or linking moieties L^l and L-2 by cellular 

30 enzymes or hydrolysis leads to the release of the 

synthesized BAC "T" directly into targeted cells of a living 
organism; 

(c) (Pomaila 2) the same process as in (a), but after 

. . . c .. 1 ^ ^,^™*»-»--T»wa.rt;" "A" and "B" to cellular 

35 hybridization of •■ oligomer -pbacs a «iu o 

RNA, DNA or dsDNA, the chemically active group K-2 of 

oligomer-PBAC "B" interacts with the linking moiety L^l 

of oligomer-PBAC "A" to combine the PBACs through chemical 

moiety -m", into one active molecule of the biologically 

40 active compound "T-. releasing the PBAC "B- from the 
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'Ji^-'"A" and/or linking moieties L'^l 

targeted cells of a living organxsm; 

^ ^, 3) the same process as in (a), but after 

(d) (Formula 3) the s P cellular 

hybridization of ' ^^^^^^^"^^^^^ ^..^^e group K^^l of the 
DN;. or dsDNA. the cne.xcally act. . 

.Ugo.er .^cs i^^^^ ^^^^^^^ _ 

,0 combxne the PBACs thr J ^^..^^ compound "T" . 

active molecule^f^. he J>xolJ^ oligomer and activating the 
releasing -^^^^ ,,,3, activation interacts wxth 

chemical moxety I. 2 wh ^ biologically active 

the linking mo.ety L 1 to rel ^^^^^ ^ 

15 compound "T" from oligomer dxrectly xn 

living organism. j but after 

ii\ *-vio same process as \<=i# , 

(e) (Fonmila 4) the same P ^ cellular 

.ybridi=ation ^ --r^rclll. active group K^. of 

T'omr.^ interacts with the linking moiety X.1 of 

20 olxgomer-PBAC B ^^^^^^ ^^^^ ^^^^^^^^ the 

the oligomer-PBAC K .j^^ically active group K^l of 

chemical — ^^^.^.^^..^ with the lin3.ing moiety 1,^2 
the 4? ,orm chemical moiety m-^l which, 

of the ..^ety m, combines two "PBiU^s" 

25 together wxth the -^J™^ biologically active 

into one actxve molecule o 

• ..I, 1-Vi.a --elease of the pba^ «» 
compound "T", wxth the >exea 

oligomer . 

2. The process of claim 1 but: ^^^^^ ^.^.^^ 

30 (a) the synthesxs °f J^^^^^ ^ -oligomem-PAn" s so that 

organisms is performed from n o g ^ hybridized 

»ii 1 - and -oligomern-PAn are ny^ 
■oligomern-l-PAn-l an cellular RNA. DNA or 

T^-rce^^frri lig^t nucleotides of 
dsDNA. with a dxstance o. 3 • or 5 ' ends of the 

35 cellular RNA or DNA between ^he , oligomern- 

oligomern-l-"PAn-l- and ^ , ,c 2000; 

•pi^* correspondxngly. nere 

, the same process as in (a), but after 

(b) (Porwttla 5) l^'ll l -oligomem-l-P'^n-l- and 

40 simultaneous hybrxdizatxon of 
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"oligomern-PAn- to cellular RNA or DNA, the chemically 
active groups K'^1 and K^2 interact with each other to form 
the chemical moiety "iti" between "oligomern-l-PAn-1" and 
"oligomern-PAn" correspondingly, this step is repeated in 
5 the cells n-1 times and combines n-1 times all "PAn"s into 

one active molecule of biologically active compound "PR" 
which consists of n PAn sc that the compound { "PA" i-m- "PA"2- 
m- - PA" 3 -m- " PA" 4 -m- , . . -m- " PAn- 3 " -m- " PAn-2 " -m- " PAn- 1 " -ro- " PAn " > 
is the biologically active compound "PR"; the degradation of 
10 the oligomers and/or linking moieties L'"! and L'"2 leads to 

the release of synthesized BAC "PR" directly in the targeted 
cells of a living organism, here n is selected from 2 to 
2000; 

15 (c) (Formula 6) the same process as in (a), but after 

simultaneous hybridization of " oligomern- 1-PAn-l " and 
" oligomer n-PAn" to cellular RNA, DNA or dsDNA chemically 
active group K'^l of " oligomern-l-PAn-1 " interacts with the 
linking moiety of "oligomern-PAn" to bind PAn-1 and 

20 PAn through the chemical moiety "m" , this step is repeated 

in the cells n-1 times, and combines n-1 times all PAnS 
after hybridization of all n " Oligomer n- PAn " s into one 
active molecule of biologically active compound "PR", which 
consists of n PAn so that the compound {PAi-m-PA2-m-PA3-m- 

25 PA4-m-. . --m-PAn-3-m-PAn-2-m-PAn-l-m-PAn) is equal to the 

biologically active compound PR; the degradation of the 
oligomers and/or linking moieties L"l and L^2 due to 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC •PR" directly into targeted cells of a 

30 living organism, here n is selected from 2 to 2000; 



<d) (Formula 7) "the saime process as in (c), but after 
interaction of K"l with h^2 , L"2 is chemically activated so 
that it can interact v/ith the linking moiety L^l of 

35 oligomer-PAn-1. destroying the binding of oligomern-1 with 

PAn-l, this step is repeated n-1 times, so that only whole 
BAC "PR" consisting of n PAnS {PAi-m-PA2-m-PA3 -m-PA4-m- . . . - 
m-PAn-3-m-PAn-2-m-PAn-l-in-PAn} is released directly into 
targeted cells of a living organism, here n is selected from 

40 2 to 2000. 
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^ ^v,» linking moieties L^l and L-2 are bound 

3. in claims 1 and 2 "^^'^tfxeomers of the oligomers at their 
to the first and/or last ^,^3^. or to sugar 

sugar or -^^^-^^^^ ^^J^^^^^^^^^^^ 
5 moiety analogues, or to phosp.-ate mo 

analogues. inactive precursors of BAG "A- and 

4. in claim 1, bxolog.cally -^^^^ J ^^.^^ bound to 
-B" are selected from chemxca. ^^^^^^^^^^^ ^^^^ 

each other through the chemxca- moxety m . ^s 
10 A-m-B is the biologically active compound T : 

is equal to a whole BAC "T" 
A-NH-C(0,-B is equal to a Whole 

A-C(0,-I«-B is equal to a Whole BAC ^T^ 

15 A-c,o>-B is - "l^'lZ 4„ 

is equal to a whole BAC T 
A-NH-O nmn 

A-oboN — O nmn 

_ i- equal to a whole BAC X 

A-C(0)0-B " =«n "T" 

20 A-C(0>S-B is equal to a whole BAC 

A-C(S,S-B '^^'^''^TT^ "T" 

A-S-S-B is equal to a whole BAC 

A-C(S,0-B is equal to a Whole ^C 

A-N=N-B is " ^ 

^ S. Xn Claim 2, biologically inactive precursors of BAC PA„ are 
selected from biologically inactive peptides 

oligoribonucleotides so that ^^-/r^°"f„_,_.p^„_,..„v-.pA„-) is 

„ " -m- . . . —in— *^'**n— ^ " 

{ PAi m ^2 compound "PR", which xs a 

30 equal to the bxologxcally a-txve 

protein or a BNA. , o 3 and 4 are as follows: 

e.Chemical moieties in claxms 2 3 and 4 a .n(h)C(0)-. - 

. is selected ^^^^^ -c\o)-0-. 

c(0)n(h:.-. -c(S)-o-. -c(S)-s-, o , 

35 -NH-, -S-; 

K-^l is selected independently from: -NH{2). dbdNH. -OH. 
-SH. -F. -CI. -Br. -I. --l-C(X)-X^l-R-2; 
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is selected independently from: - NH{2), -dbd-NH, -OH, 
-SH, -R'^1-C(X)-X'^1-R'^2, -F, -CI, -Br, -I; 

L'^l is independently: chemical bond, -R^l- , 
5 -R'^l-S-O-R'^2-, -R'^l-S-S-R'^2-, -R^l-S-N (H) -R'^2- , 

-R^1-N(H)-S-R'^2-, -R'^l-0-N(H)-R'^2-, -R'^l-N (H) -0-R"2- , 
-R"1-C(X) -X-R'^2-; 

Ja^2 is independently: chemical bond, -R'^l-, -R'^l-0-S-R'"2-, 
10 -R'^l-S-C-R'^2-, -R'^l-S-S-R'^2-, -R-"1-S-N(H) -R'^2- , 

-R'^1-N(H)-S-R^2-, -R'^l-O-N(H) -R'^2-, -R"l-N (H) -O-R'^2- , 
-R-^l-C (X) -X-l-R'^2-, -R-l-X-C (X) -X-C (X) -X-R-2-; 

R^l is independently: chemical bond, alkyl, alkenyl , 
15 alkynyl, aryl, heteroalkyl, heteroalkenyl , heteroalkynyl , 

heteroaryl, cycloheteroaryl , carbocyclic, heterocyclic ring, 
X-l-P(X) (X)-X-l, -S(0)-, -S(0) (O)-, -X-l-S(X) (X)-X-l-, - 
C(0)-, -N(H)-, -N=N-, -X-l-P(X) (X)-X'^l-, -X'^l-P (X) (X) -X'^l- 
P(X) (X)-X-l, -X'^l-P(X) (X)-X-l-P(X) (X)-X'^l-P(X) (Xj-X-^l, - 
20 C(S)-, any suitable linking group; 

R^2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroaryl, 
cycloheteroaryl, carbocyclic, heterocyclic ring, X'"!- 
25 P(X)(X)-X-1, -S(0)-, -S(0){0)-, -X'^l-S(X) (X)-X-l-, -C(0)-, - 

N(H)-, -N=N-, -X'^l-P(X) (X)-X'^l-, -X-l-P(X) (X)-X-1-P{X) (X)- 
X'^l, -X-l-P(X) (X)-X-1-P{X) (X)-X'^l-P(X) (X)-X-l, -C{S)-, any 
suitable linking group; 

30 X is independently S, O, NH, Se, alkyl, alkenyl, alJcynyl; 

X'^l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

7. Biologically active compound "T" which can be synthesized 
according the processes presented in claims 1 and 3 include but 
35 are not limited to: 

a) biologically active alkaloids and their chemical 
analogues, peptides and inhibitors or cof actors of cellular 
enzymes; 

b) synthetic and natural compounds which are inhibitors or 
40 stimulators of cellular processes such as: 
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cellular metabolism. DNA 'replication. RNA transcription. RNA 
translation. RNA elongation and RNA processing, protexn 
synthesis, protein processing, cellular dif f erent.atxon, cellular 
d^ision. ion Channel transmission, cellular protexn and RNA s 
transportation, processes of cellular oxidation and the Ixke 
8 Biologically active compounds -T" and -PR" xn claxms 1. 2. 3 
and 4 include but are not limited to cytolitical toxxns and 

r'^ologically active compounds "PR" which are synthesized 
, according to the processes presented in claims 2 and 4 are 
selected from biologically active proteins and RNAs ^ . 

10. The biologically active proteins and peptides ^escrxbed xn 
claims 2.4 and 8 are synthesized from shorter bxologxcally 
inactive peptides (PAs, consisting of from 2 to — xds 

15 and their synthetic analogues L. V or DL configuration at the 
alpha carbon atom which are selected from valine, leucine, 
alanine, glycine, tyrosine, tryptophan, tryptophan --ol.nc.ne. 
proline, histidine. lysin. glutamic acid. methxonxne serxne, 

cysteine. glutamine phenylalanine, methionine ^-^^^.^ae, 
20 threonine. arginine, aspartic acid, asparagxn. phenylglycxne. 
norleucine. norvaline. alpha-aminobutyric acid. 0-methylserxne, 
O-ethylserine. S-methylcysteine. s-benzylcystexne S- 
ethylcysteine. 5 . 5. 5-trif luoroleucine and hexaf luoroleucxne, 
other modifications of aminoacids are also possible, -^-^^f^ 
25 but not limited to the addition of ^-^-^--^ f^^, cT^- \r 
such as -OH. -SH, -SCH3. -OCH3 . -F.-Cl.-Br. -NH2. -C(S) or 

V^'rke biologically active proteins described in claims 8 and 9 
include but are not limited to enzymes. DNA polymerases. RNA 
30 polymerases. esterases. lipases. proteases. kxnases. 
transferases, transcription factors, transmembrane protexns. 
membrane proteins, cyclins. cytoplasmic protexns. nuclear 
proteins, toxins and like this. 

12. The biologically active RNAs described in Formula 2 can be 
35 synthesized from biologically inactive oligoribonucleotxdes 

consisting of from 2 to 100 ribonucleotides, selected from 
uridin, guanidine. cytosin or adenine. 

13. in claims 1 and 2. the cells where the biologically actxve 
substances can be synthesized have specific RNA. DNA or dsDNA 

40 molecules of determined sequence. 
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3' 1 Hybridization to cellular 

▼ RNA, DNA 
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3' , RNA, DNA 

bond formation, 
linking moieties and/ or 
oligomers degradation 
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^ I to cellular RNA, DNA 

KDGYLMEPNGCKLG ^J^LTRPAKYCWXEE 
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5" DNA 

3' I peptidyl bond formation, 

I SH moiety of Cys interacts with 
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SH \ OH 
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5. Oligomerl V s' 01igomer2 3' ^ 

^ ■ ■ ■ . . ■ M I MM INI l-L ^. SS^' 
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